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[57] ABSTRACT

A heating apparatus capable of receiving several voice
commands which comprises a voice recognition circuit
and 1s improved from a systematic point of view, so that
€rroneous recognition in receiving a starting command
and a stop command is effectively prevented, and the
heating apparatus further comprises a stop button to
produce an input signal which is given priority over any
input voice commands and which fulfills an equivalent
function to the stop command thereby enabling of stop-
ping a heating operation by pushing the stop button,
even when the voice recognition circuit does not cor-
rectly work or a voice command can not be acknowl-
edged by the voice recognition circuit due to large
acoustical noises coming from the circumference
around the heating apparatus.

12 Claims, 14 Drawing Figures
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- risk of burning of the user’s hands. In worst cases, the

- nearby the heating apparatus may be burned by a

4,340,798

1

VOICE-CONTROLLED SAFETY ARRANGEMENT
HEATING APPARATUS

This application is directed to subject matter that is $
related to the subject matter of the following co-pend-
ing U.S. patent applications: UEDA et al. Ser. No.
217,685, filed Dec. 18, 1980; TAKANO et al, Ser. No.

217,651, filed Dec. 18, 1980 and UEDA et al., Ser. No.
217,684, filed Dec. 18, 1980. | 10

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a heatmg apparatus
to which an operating command can be given by voices 15
instead of by pushing many switch buttons by hand.

2. Prior Art |

In recent years, studies have been made to introduce
a control system that can be actuated by voices, letters
or words, signs or pictures as an aid or guide for input- 20
ting command into an electronics system, in order to
attain easier and more natural communication between
a user and a system. Especially, the use of a voice as an
information transforming medium 1is attracting much
attention as the most natural communication mode be- 25
tween man and machine. The use of voice in controlling
~ an apparatus becomes more and more realizable, as the
semiconductor technology advances by providing rapid
‘increases of memory capacity through higher and
higher circuit integrations in memory devices, and by 30
an appearance and development of a mlc:rocomputers to
be used as a controlling devices, etc. |

However, the present state of the art in voice recog-
nition techniques can not assure a perfect command
recognition, i.e. there still remains a possibility that the 35
user’s voice is erroneously recognized. When a voice
recognition system of an apparatus will be improved
with more sophisticated hard ware in order to avoid
erroneous recognition, the size of a control system in-
- corporated into the apparatus becomes larger This size 40
- increase hampers the introduction of a voice recogni-

t10n system into household electric appliances such as a
- heating microwave oven type apparatus.
- If'a voice recognition system is installed in a heating
apparatus such as an electric oven or a microwave 45
oven, the most dangerous maloperation is an abnormal
starting operation i.e. a heating operation is erroneously
started without a heating command. In this case, an
enclosure case and/or a door of the heating apparatus is

‘unnecessarily heated and can sometimes be over-heated 50

to a high temperature, thereby exposing the user to a

~“enclosure case may catch fire, or curtains or others

_'spreadmg fire. In the case of microwave ovens, if such 55
an erroneous heating operation be carried out without a
heating load therein, then a leak amount of microwave

- radiation energy through the door might increase and
besides elements such as a magnetron might be damaged

thereby drastically shortening their life times. There- 60

fore, a control system for the heating apparatus should

- be designed by giving careful consideration to prevent

the abovementioned starting maIOperatlon |
Another maloperation which is dangerous i is the oc-

and acted upon by the control system of the heating
‘apparatus and hence the heatmg operation can not be
_1nterrupted at a de51red tlme in the middle of a heating

2

cycle. In the following two situations the user may wish

to interrupt the heating operation halfway before it is
completed. A first situation is that the user wishes to
confirm that how much a foodstuff is being heated, by
opening the door in the middle of the heating cycle and
testing 1ts temperature. In case the user opens the door
when electric power supply to the heating means still
continues, he 1s placed in a dangerous situation. By
having to reset a timer every time the door is opened for
the sake of safety is troublesome, since a renewed set-
ting is necessary for resuming the heating operation
after the door has been opened. In these respects, it is
preferable to provide in the heating apparatus an inter-
ruption control circuit which interrupts the heating
operation for a moment.

A second situation occurs when the user wishes to
interrupt the heating either because the foodstuff being
heated accidentally catches fire in the heating chamber

or because the heating operation was erroneously
started without a normal command. Even if the heating

apparatus 1s provided with a door switch which
switches off the heating circuit once a door handle is
pulled, like the case of conventional microwave ovens,
it 1s still dangerous to open the door in order to stop the
electric power supply, once the heating object catches
fire inside the heating chamber. This is because oxygen
is supplied to the burning object by the opening of the

door thereby spreading the fire violently. Therefore, it
is preferable to provide in the heating apparatus a stop
control circuit which can instantly interrupt the heating
operation by stopping electric power supply to the
heating means with the door closed. But, even if such a

- stop control circuit is installed in the heating apparatus,

still there may be a possibility that a stop command can
not be acknowledged instantly by the stop control cir-
cuit and that the heating operation proceeds. This is
undesirable and sometimes dangerous for the users. In
particular, it is extremely dangerous when the user is
upset or at a loss what to do, and he or she can not take
necessary steps, such as, for example, pulling out the
electrical power plug from the its wall socket.
Therefore, in designing a control system for the heat-
Ing apparatus, it is essential to pay attention how to
prevent the abnormal starting of maloperation and how
to overcome the difficulties associated with inputting a
command for instant stopping of the heating operation.

SUMMARY OF THE INVENTION

The present invention provides a heating apparatus
capable of receiving voice commands so that the user
does not need to push many operation buttons. The

-~ voice commands include commands for presetting a
- selected heatmg sequence for starting a heating opera-
- tion, for interrupting a heating operation, and for re-

suming a heating operation after an interruption thereof.
The heating operation of the heating apparatus in accor-
dance with the present invention is improved from a
systematic point of view so that erroneous recognition
in receiving a starting command and a stop command is
effectively prevented. In addition, the heating apparatus
comprises a stop key (an operation button) on the opera-
tion panel. The input signal from the stop key is given
priority over any input voice commands, and fulfills an

- equivalent function to the stop voice command. Thus, it
curance of a stop command that is not acknowledged 65

is also possible to stop the heating operation by pushing
the stop key, even when a voice recognition circuit does

“not correctly work or a voice command can be not

acknowledged by the voice recognition circuit due to
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large acoustical noises coming from the area near the
heating apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 15 a perspective view of a heatmg apparatus
embodylng the present invention. |

FIG. 2 is a front view showing an operation panel
attached to a front wall of the heating apparatus of FIG.
1.

FIG. 3 1s a sectional side view of the heating appara-
tus of FIG. 1.

- FIG. 4 1s a block diagram of a control system.

FIG. 3 1s a circuit diagram of an example of a voice
input stage

FIG. 6 is a circuit diagram of an example of a ﬁlter
bank used in the heating apparatus embodying the pres-—
ent invention.

FIG. 7 is a graph showing frequency characteristics
of band-pass filters used in the filter bank of FIG. 6.
. FIG. 8 is a graph showing a frequency characteristic
of low-pass filters used in the filter bank of FIG. 6.
FIGS. 9(a), 9(b) and 9(c) are graphs showing signal
wavetorms at several parts of the filter bank of FIG. 6.

FIG. 10 1s a circuit diagram of an analog multlplexer
and an A/D converter. -

'FIG. 11 1s a block diagram of a voice recognition and

processing system including a CPU (central prccessmg

unit) as a main control unit.
FIG. 1215 a block dlagram cf an output ccntrcl CIr-
cutt

area.

FIG. 14 1s a program flow chart for a control pro-
gram used for the heating apparatus embcdymg the
_present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS |

A heating apparatus in accordance w1th the present

invention comprises:
an enclosure case having therein a heating chamber in
~which a object to be heated is to be placed, the
enclosure case having a door at an opening of the
heating chamber, and
a heating means for generatrng heating energy in the
" heating chamber,
wherein the improvement is that the heating appara-
- tus comprises
a voice command input means for transforming a
‘user’'s command voice into a command input signal,
a pattern analyzer for frequency-analyzing the com-
-~ mand 1nput signal thereby dividing it into input
- pattern signals for several predetermined fre-
quency bands, the pattern analyzer being for subse-
- quently sampling the input pattern signals and car-

rmg out A/D conversion thereof thereby produc-

~ing pattern-analyzed digital data,

an Iinput pattern memory for memorizing the pattern-
analyzed digital data in a form of tnne sequentlal
patterns,

a reference pattern memory for storing time sequen-

tial reference pattern data as reference patterns,

a recognition processing circuit for ccmpanng the

pattern-analyzed digital data memorized in the
input pattern memory with the time sequential

reference pattern data stored in the reference pat-

- tern memory, and for outputtlng a signal of an
afﬁmty degree of the ccmpartscn, and

3
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- FIG: 13 1s a memory map showmg a memory address"
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an output control circuit for issuing a predetermined
control srgnal when the affinity degree determined
by the signal from the recognition processing cir-
cuit is higher than a predetermined afﬁnlty degree,
the reference pattern memory comprising a first ad-
dress part which contains reference pattern data
ccrreSpcndlng to a first voice command for stop-
ping a hcatlng operation of the heatlng means, and

- asecond address part which contains another refer-

ence pattern data ccrreSpondmg to a second voice
command for starting the heating cperattcn of the

heating means, and |
- the recognition processing circuit being for proceed-
ing the comparison of the pattern-analyzed digital
~data with the first reference pattern data corre-
sponding to the first voice command in advance of
the comparison with the second reference pattern
‘data corresponding to the second voice command.
The heating apparatus in accordance with the present
invention preferably further comprises a stop key on its
operation panel. The stop key can be used to manually
stop a heating operation of the heating means such as a
heater or a miagnetron instantly when it is pushed. Such
manual stopping becomes useful or effective, when the
voice recognition circuit does. not ccrrectly work dur-

“ing the heating operation, when a voice command can

not be acknowledged by the voice reccgmtlcn circuit
due to too much acoustical noises coming from the area
around the heating apparatus or when the voice recog--
nition ClI‘Clllt cannot recognize an normal tone or accent_ |
of the user’s voice command.

A preferred embodiment embodytng the present in-
vention will be described by refemng to FIG 1 and
thereafter. FIG. 1 is a perspective view of a heating
apparatus embodying the present invention. FIG. 2isa
front view showing an operation panel attached to a
front wall of the heatlng apparatus of FIG. 1. The heat-
ing apparatus comprises a heating chamber 1, a door 2

pivotally supported by hinges 3, and an operation panel

7. The door 2 can be closed or opened by a handle 6.
The door 2 is provided with a door lock 4 Wthh 1S
received by a socket 5 when the door 2 is closed. |
A built-in n:ucrcphcne 8 is disposed at a top part . of
the operatlcn panel 7. The built-in mlcrcphcne 8 re-
ceives user’s voice commands spoken towards it. In- ‘.,
stead of the built-in microphone 8, he or she may use a
wire-connected hand microphone 9, a connecting plug
part thereof being plugged into a microphone jack 9'.
By use of the wire-connected hand microphone 9, input
voice ccmmands can be well reccgntzed by the heating
apparatus even ‘when it is used in a noisy environment, .
An indication part (dlsplay) 10 includes a numeric
indication part 11 and an output indication part 12. The
numeric indication part 11 displays four (4) numerals
representing a heating time or a heating temperature.
The output indication part 12 displays a selected heating
power state from among four (4) available power states
for the heating. A stop key 13 at the front panel 7 is used
to stop the heating cperatlon of the heating apparatus '.

“When the stop key 13 is pushed by the user, an lnput

signal therefrom is given priority over any input voice .

~ commands and the heating operation is instantly inter-

65

rupted. A reference table 14 is attached on the operation
panel 7..Several sequentral steps, . €.g. heatlng output
power, heating temperature arid heating time, are listed

- therecn fcr reference in. cockmg a variety of foodstuffs.

FIG. 3 is‘a sectional side view of the heatrng appara-

tus of FIG. 1. A ob_]ect 15 to be: heated 1S placed ona
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turntable 17 inside the heating chamber 1. A heating
source 16, such as a heater or a magnetron supplies heat
energy to object 15. In this case, for example, the heat-
Ing source 16 is a magnetron which radiates microwave
radiation inside the heating chamber 1. The turntable 17
can be rotated by a motor 18 during the heating opera-
tion in order to obtain uniform heating of the heating
object 15.

A control system of the heating apparatus embodying
the present invention will be briefly described referring
to F1G. 4. FIG. 4 is a block diagram of the control
system. The voice recognition is made in principle in
the following manner. A command signal by the user’s
voice from the built-in microphone 8 or the wire-con-
nected hand microphone 9 is fed to a pattern analyzing
part B through a voice input part A. The command
signal is analyzed with respect to signal frequencies and
i1s sampled for several frequency bands in a voice recog-
nition part C. The sampled data are then stored in an
input pattern memory D. Reference pattern data have
been obtained in advance by following the similar pro-
cedure and already stored in a reference pattern mem-
~ory E. A main control part F controls data-in operations
and data-out operations of the input pattern memory D
and the reference pattern memory E. |
- After the sampled data are stored in the input pattern
memory D, they are compared with the reference pat-
tern data in order to specify which voice command was
fed in the voice recognition part C. When one input
voice command is specified, a corresponding control
signal is issued from the main control part F for control-
ling an indication part G and a heating source H. On the
other hand, when the stop key 13 at the operation panel
7 is- pushed, an input signal from it is processed in the
interruption processing part J. An interruption output
signal of the interruption processing part J is fed in the
main control part F, and is processed therein. The pro-
cessing of the interruption output signal is given priority

10

15

20

25

30

35

over that of any input voice commands. And pushing of 40

the stop key 13 fulfills an equivalent function to that of

the stop voice command.

One example of a specific circuit embodiment of the
control system will be described in detail in the follow-
ing. Of course, other circuits could be used to carry out
the desired functions. The circuit detailed is merely the
best mode known at the time of the filing of the applica-
- tion for this patent. FIG. 5 is a circuit diagram of an
example of a voice input stage. Either one of the built-in
‘microphone 8 or the wire-connected hand microphone
9 1s used for a voice input means. An input signal corre-
sponding to the voice commands is fed in an amplifier

stage 20 through a change-over switch 19. The change-

~.over switch 19 is disposed on the rear side of the micro-
phone jack ¢ (in FIG. 2). When the plug of the wire-
connected hand microphone 9 is plugged in the micro-
phone jack 9', the moving contact of the change-over

switch 19 is thrown to the side of the wire-connected -

hand microphone 9.

FIG. 6 is a circuit diagram of an example of a filter
~ bank used in the heating apparatus embodying the pres-
ent invention. The filter bank comprises multiple feed-
back type band-pass filters, Fi, Fy, . . . , and F,, and
multiple feed-back type low-pass filters Ly, L, . .
L. The band-pass filters F; to F, have frequency char-
acteristics as shown in FIG. 7. In this example a fre-
quency range of 100 Hz to 10 KHz is covered by ten
band-pass filters. The center frequencies f; and the band

L and

435

50

35

60

65.

6
width B;j(j=1, 2, ..., 10) are designed as shown in FIG.
7.

The low-pass filters L, have the cut-off frequencies as
shown in FIG. 8. In the example, all of the low-pass
filters L, are of multiple feed-back type having the
cut-off frequencies of 50 Hz. By using such a filter bank,
a voice command signal V, is analyzed into waveforms
in ten frequency bands. FIG. 9(a) shows a waveform of
the voice command signal V;,, and FIG. 9() shows a
waveform of an output signal Vgpr from one of the
band-pass filters Fy, . . ., and Fip. As shown in FIG.
9(b), the waveform of the signal V ppr contains pitch
(oscillation frequency of the vocal chords) of the user’s
voice, and therefore, the signal Vppris passed through
the low-pass filter to remove the pitch and obtain a filter
bank output Vg of a smoothed envelope waveform as
shown by FIG. 9(c). The larger the number of the fil-
ters, the better the voice pattern can be analyzed. How-
ever, using the many filters renders the apparatus too
large, and therefore, a reasonable number of filters for a
home-use utensil should be selected by considering a
suitable recognition ability and response speed of the
control system from both aspects of software and hard-
ware. For the case wherein an 8-bit microprocessor is
used for its control part, 10 filters both for the band-pass
filters F; and low-pass filters L; are empirically found
suitable or effective. The output signals of the low-pass
filters Ly, Ly, L3, . . ., L, are coupled to an analog
multiplexer 22, and then the output of the multiplexer
22 is subjected to sampling by an A/D converter 25.
The multiplexer 22 is, as shown in FIG. 10, comprises
ten analog switches 23, which comprise, for example,

~ three C-MOS devices such as MC14016B (a four-circuit

analog switch) produced by Motorola Inc. Channel
switching is operated by a channel selection signal sent
from a CPU (central processing unit) in the main con-
trol unit. A decoder 24 decodes a 4-bit binary type
channel selection signal into a 10-bit channel selection.
signal to be given to the multiplexer 22. The decoder 24
1s structured by using a BCD-to-Decimal Decoder of
MC14028B produced by Motorola Inc. For example,
when a “0001” signal is input, the decoder 24 outputs a
signal for channel 1 (CH1). Accordingly, the signal V
is sent to the output terminal of the analog multiplexer
22. By switching the channel selection signal in the
similar manner, outputs of ten filters of the filter bank
are issued in turn at the output terminal of the multi-
plexer 22. |

Then, the output signals of the filter bank are sent to
the A/D converter 25 and converted into 8-bit digital
signals. The A/D converter 25 comprises, for example
a monolithic A/D converter such as the MM 5357 sold
by National Semiconductors Inc. By adjusting resis-
tances of load resistors Rz; and Ryy, the analog input
signal is adjusted to be within =5 V. The input terminal
SC(8) of the A/D converter 25 receives a start conver-
sion signal, by which the output signals from the filter

bank are sampled with a period of between 1 and 10 m

sec. With such a period, satisfactory voice recognition
by pattern characteristic can be made when the voice
waveform is processed as an envelope signal. The input
terminal EOC(9) receives an end-of-conversion signal,
and the output terminal OE(7) outputs an output-enable
(OE) signal having effective timing of the 8-bit digital
output signal. The CPU in turn samples the filter bank
outputs by means of the SC signal, sweepingly receiv-
ing the channel selection signal, and converts them into
8-bit digital data. The abovementioned processing 1S
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made by using the OE signal as monitor (1in the present
embodiment the OE signal is used for interruption).
FIG. 11 shows a block diagram of one example of a
voice recognition and processing system including a
CPU as a main control unit. A CPU 26 comprises an

8-bit micro-processor such as, for example, an Intel

8080. The voice data signal (8-bit digital signal) is writ-
ten into the input pattern memory 28 through the 1/0
port 27. That is, the 8-bit voice data signal issued from

the A/D converter 25 is sent to the 1/O port 27 (bi-
directional data bus) in a data reading mode under the

control of the multiplexer 29. The voice data signal is
once written into the input pattern memory 28 by a
control signal from the CPU 26. Following such pro-
cesses, the voice input data are analyzed in every di-
vided frequency band, are sampled by the multiplexer
29 and the A/D converter 25, and then stored in the
input pattern memory 28.

Then by detecting the end of the voice input signal,
the CPU 26 counts the time length T (FIG. 9(c¢)) of this
voice input pattern, and normalizes this time length by
utilizing a known dynamic programming (DP) tech-
nique, in which DP process the input voice pattern is
compared with the reference pattern registered in the
memory 30, and partial expansion or partial compres-
sion are carried out until the voice input pattern most
coincides with the reference pattern, and a reference
pattern with highest affinity with the input pattern 1s
selected.

For more information on the DP technique applied
for the voice recognition, reference is made to, for ex-
ample IEEE Transactions on Acoustics, Speech, and
Signal processing, Vol. ASSP-26, No. 1, pp. 43-49,
February 1978, and Vol. ASSP-27, No. 6, pp. 588-393,
December 1980.

By means of the abovementioned recognition pro-
cess, the voice input signal is defined as coincided with
the selected reference pattern, and therefore, a specified
output signal is given to an output control multiplexer
31. Thereby, a heating start signal, a display data signal
for the indication part 10, and the aforementioned chan-
nel selection signal or sampling signal SC are issued
with predetermined timings controlled by an output

port decoder 32.
- FIG. 12 is a block diagram of an output control cir-
cuit. The output port decoder 32 causes the output
signal from the bi-directional data bus 27 through a
multiplexer 31 to be selected and to be given to the
channel selection signal, the display means 10 and the
heating source 16, respectively.

The heatlng starting signal ON 1s generated as
pulse, but is smoothed by a capacitor 33, and then turns
" a transistor 34 on and energizes a relay 35. By the ener-
gization of the relay 35, the contact 35a of the relay 35
closes and electric energy is fed to the heating source
16. Upon a termination of the heating time or by manual
pushing of the stop key 13, the signal ON changes to
“L” level, and the contact 33a of the relay 35 opens, and
thus feeding of the electric energy to the heating source
16is terminated or interrupted. The display means 10 1s
dynamic-driven by the signals DiG4 to DiGg. The sig-
nals CHj3 to CHg are the channel selection signals, and
-~ control the decoder 24 as mentioned above. The signal

SC is a sampling pulse of the A/D converter 29.

The structure of the memory area will be explained
below referring to a memory area map in FIG. 13. A
program memory 36 in FIG. 11 stores control program

and data for the CPU 26 in allotted addresses of HEX(-
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hexadecimal) “0000” to HEX“EFFF”. Memory data
are actually stored as large as necessary within the area.
A read and write memory such as a core memory Or an
IC memory is used for the memory 36. When a ROM
(read only memory) is used for the control program
memory per se and a RAM (random access memory)
for the data memory, the memory system becomes com-
pact and inexpensive. |

As shown in FIG. 13, addresses of HEX“F000” to

HEX“FFFF” are allotted for the input pattern memory
28 and the reference pattern memory 30. The input
pattern memory 28 can be embodied by using a read and

write memory, a RAM, while the reference pattern
memory 30 can be embodied by use of a RAM 1n case
voice command data of one of several limited users are
preliminarily stored in the RAM 30 in order to easily
obtain recognition of the user’s voice with the stored
reference pattern. However, in order to recognize a
voice command of an unlimited number of potential
users, a standard reference voice pattern data has to be
stored in the reference pattern memory 30 consisting of
a ROM.

Brief description is given for the control program
data stored in the memory 36. FIG. 14 is a program
flow chart showing main parts of the control program.
Once the input voice pattern data are stored in the input
pattern memory 28, they are successively compared
with the reference pattern data already stored in the
reference pattern memory 30. The comparison process
is made in such a manner that the input voice pattern
data are firstly compared with the reference pattern
data corresponding to the stop voice command, that
thereafter they are compared with other data, for exam-
ple, code names for the heating menu and numerical
commands “0”, “17, etc. corresponding to heating time
setting, and that the input voice pattern data are lastly

compared with the reference pattern data correspond-

ing to the start voice command.
Since the voice recognition process for the start voice -
command is carried out last, the most dangerous malop-
eration arising from erroneous starting recognition is
not likely to occur, even when acoustic noises other
than the user’s command voices are received by the
microphone. In addition, since the voice recognition
process for the stop voice command is carried out first,
another dangerous maloperation against stopping
which may arise from erroneous recognition can be
prevented. Such a maloperation against stopping Is
dangerous when the heating operation can not be inter-
rupted even if the user’s stop command is given to the
microphone. The interruption signal from the stop key
is given priority over other voice command signals 1n
the recognition process thereby assuring safety during
the heating operation of the heating apparatus embody-
ing the present invention. o
The interruption signal from the stop key is used for
the interruption signal for the CPU in the abovemen-
tioned embodiment. It is also practical to link the stop
key to a stop switch to be used for turning off the tran-
sistor 34. Such a stop switch can be inserted at the base
of the transistor 34 for turning it off irrespective of the
ON signal, or can be connected to the relay 35 in series.
- While the invention has been described in connection
with what is presently considered to be the most practi-
cal and preferred embodiments, it is to be understood
that the invention is not to be limited to the disclosed
embodiments but on the contrary, is intended to cover
various modifications and equivalent arrangements 1n-
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cluded within the spirit and scope of the appended
claims which scope is to be accorded the broadest inter-
pretation so as to encompass all such modifications and
equivalent structures.
What is claimed is:
1. A heating apparatus comprising:
an enclosure case having therein a heating chamber
adapted to receive an object to be heated, said
enclosure case having a door at an opening thereof,
a heating means for generating heating energy in said
‘heating chamber,
a voice command input means for transforming a
“user’s voice command into a command input signal,
- a pattern analyzer for frequency-analyzing said com-
mand Input signal by deriving therefrom input
pattern signals for a predetermined number of fre-
quency bands, subsequently sampling said input
pattern signals, and carrying out A/D conversion
thereof thereby producing pattern-analyzed digital
data,
an input pattern memory for storing said pattern-
analyzed digital data in a form of time sequential
patterns,
a reference pattern memory for storing time sequen-
tial reference pattern data as reference patterns,
a recognition processing circuit for comparing said
pattern-analyzed digital data stored in said input
pattern memory with said time sequential reference

- pattern data stored in said reference pattern mem-
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ory, and for outputting a signal indicative of an

affinity degree of the comparison, and
an output control circuit for issuing a predetermined
- control signal when said affinity degree determined
by said signal from said recognition processing

circuit is higher than a predetermmed affinity de-

gree,

35

said reference pattern memory comprising a first

address part which contains first reference pattern
data corresponding to a first voice command for
- stopping a heating operation of said heating means,

40

and a second address part which contains second

reference pattern data corresponding to a second
voice command for starting said heating operatlon
of said heating means,

'sald recognition processing circuit being constituted
" to carry out the comparison of said pattern-
analyzed digital data with said first reference pat-
tern data corresponding to said first voice com-
mand, 1n advance of the comparison of said pat-

45

50

. tern- analyzed digital data with said second refer-

~ence pattern data correspondmg to sald second
voice command. |

2 A heatlng apparatus in accordance w1th clann 1

further comprising a stop key on an operation panel on

- said enclosure case for manually stopping said heatmg

operation of said heating means irrespective of voice

- commands from said voice command input means. =~
3. A heating apparatus in accordance with claim 1 or

2, wherein said reference pattern memory 1s a random
access memory. |

4. A heating apparatus in accordance with claim 3,

wherein said time sequential reference pattern data have
been previously produced from said pattern-analyzed
chgltal data and stored in said reference pattern memory
in advance of the recognition process by said recogni-
tion processmg circuif.

55
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5. A heating apparatus in accordance with claim 1 or
2, wherein said reference pattern memory is a read only
mMemory.

6. A heating apparatus in accordance with claim 5,
wherein said time sequential reference pattern data have
been previously pattern-formed therein in advance of
the recognition process by said recognition processing
circuit.

7. In a heating apparatus, comprising an enclosure
case having therein a heating chamber adapted to re-
ceive an object to be heated, said enclosure case having
a door at an opening thereof, a heating means for gener-
ating heating energy in said heating chamber; a voice
command input means for transforming a user’s voice
command 1nto a command input signal; and a voice
command circuit, the improvement wherein said voice
command circuit comprises:

~ a pattern analyzer for frequency-analyzing said com-
~mand mput signal by dividing it into pattern signals
for a predetermined number of frequency bands,
subsequently sampling said input pattern signals,
and carrying out A/D conversion thereof to pro-
duce pattern-analyzed digital data,

an input pattern memory for storing said pattern-
analyzed digital data in a form of time sequential
patterns,

a reference pattern memory for storing time sequen-
tial reference pattern data as reference patterns,

a recognition processing circuit for comparing said
pattern-analyzed digital data stored in said input
pattern memory with said time sequential reference
pattern data stored in said reference pattern mem-
ory, and for outputting a signal indicative of an
affinity degree of the comparison, and

an output control circuit for issuing a predetermined
control signal when said affinity degree determined
by said signal from said recognition processing
circuit is higher than a predetermined affinity de-
gree,

said reference pattern memory comprising a first
address part which contains first reference pattern
data corresponding to a first voice command for
stopping a heating operation of said heating means,
and a second address part which contains second
reference pattern data corresponding to a second
voice command for starting said heating operation
of said heating means,

said recognition processing circuit being constltuted
to carry out the comparison of said pattern-
analyzed digital data with said first reference pat-

. tern data corresponding to said first voice com-

- mand, 1n advance of the comparison of said pat-

- tern-analyzed digital data with said second refer-

ence pattern data corresponding to said second
voice command.

8. An improvement according to clann 7 further com-
prising a stop key on an operation panel on said enclo-

“sure case for manually stopping said heating operation

of said heating means irrespective of voice commands
from said voice command input means.

9. An mmprovement according to claim 7 or 8,

- wherein said reference pattern memory is a random

65

~access memroy (RAM).

10. An improvement according to claim 9, wherein
said time sequential reference pattern data have been
previously produced from said pattern-analyzed digital
data and stored in said reference pattern memory in



4,340,798
11 12

advance of the recognition process by said recognition said time sequential reference pattern data have been

processing circuit. - previously pattern-formed therein in advance of the

11. An improvement according to claim 7 or 8, | » rocess by said recoenition processing cir.
wherein said reference pattern memory comprises a | cCOSMHUON PTOCESS by 5ald IeCOgnItion processing cir-

read only memory (ROM). | - 5 cult.
12. An improvement according to claim 11, wherein ¥ ok % x %
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